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1 Introduction

A set of coverage evaluations for several physical channels were presented and discussed in RAN1 #79 [1-8], from which the PRACH preamble, the PRACH message, the EUL, and the PCH over the S-CCPCH were identified as the ones more limited in coverage with respect to other physical channels that were also evaluated during this SI [9]. Then in RAN1 #80 several potential solutions were discussed by the TSG RAN WG for enhancing the coverage of the above mention channels [10-18].
In RAN1 #80bis, a Text Proposal (TP) was presented with the intention of providing a summary of the MCL evaluations mapped one-on-one with the potential coverage improvements that can be found in the TR for SDT in UMTS as described in [19]. The discussion on this TP resulted in the following statements captured in the chairman notes of RAN1 #80bis: 

R1-152081 will be updated and presented in next meeting, taking into account the feedback received on

1. Specify range of values from the evaluations

2. Update results for PRACH message
If new results become available, the table will be updated in next meeting.
In this contribution we provide an updated Text Proposal on the summary of the coverage enhancements for small data transmissions in UMTS by addressing the points stated in the chairman notes.   

2 Text Proposal
---------------------------------------------------------------- Text start ------------------------------------------------------------------
6.1.5 Summary of the potential coverage enhancements 
This section provides a compilation of the MCL evaluations mapped one-on-one with the potential coverage improvements that can be obtained by making use of the solutions that so far have been agreed to be captured in the Technical Report of the Study Item on Small Data Transmission Enhancements for UMTS. 

The estimated coverage improvements shown in the Table X1 were obtained from the performed evaluations captured in the Technical Report 25.705, being the potential coverage extensions selected to provide a better balancing between the physical channels by keeping into consideration a trade-off between complexity, cost (UE/Network resources), and benefits obtained. 

Table X1 Summary of the coverage evaluations versus the potential coverage enhancements for Small Data Transmissions in UMTS.
	
	MCL Evaluations Legacy UMTS
	MCL Evaluations After Applying the Potential Enhancements for the Small Data Transmissions in UMTS

	Cell

Search

(P-SCH, S-SCH)
	Table 3: Section 6.1.2.1
	(Not considered as bottle neck)

-

	
	MCL, Ped A 1Hz

154dB
	

	
	MCL,

AWGN

152dB
	

	BCH

(P-CCPCH)
	Table 3: Section 6.1.2.1
	Table 4: Section 6.1.2.2
	(Not considered as bottle neck)

-

	
	MCL, 
Ped A 1Hz
150dB
	MCL, Ped A 1Hz

140.16dB
	

	
	MCL,
AWGN

152dB
	MCL,

AWGN

151.76dB
	

	Paging

(PICH, S-CCPCH)
	Table 3: Section 6.1.2.1
	Smaller PCH Transport Block Size
(See section 6.1.3.8.1)
	Repetitions with Power Boosting 
(See section 6.1.3.8.2)

	
	MCL, Ped A 1Hz

143dB
	MCL, Ped A 1Hz

≈[144dB – 147dB]
The MCL range shown above corresponds to:

0.02 BLER – 0.1 BLER assuming a TBS of 80bits, CC 1/2.
	MCL, Ped A 1Hz

≈[144.2dB – 151dB]
The MCL range shown above corresponds to:

1 repetition – 7 repetitions boosted in power each by 3dB.

	
	MCL,

AWGN

149dB
	MCL,

AWGN

-

The investigations have been based on the Ped A 1Hz channel
	MCL,

AWGN

-

The investigations have been based on the Ped A 1Hz channel

	PRACH

Preamble
	Table 3: Section 6.1.2.1
	Table 4: Section 6.1.2.2
	Preamble Repetition Scheme

(See solution 3 in section 6.1.3.5.1)
	Preamble Repetition Scheme

(See solution 2 in section 6.1.3.5.1)

	
	MCL, Ped A 1Hz

-
	MCL, Ped A 1Hz

130.36dB
	MCL, Ped A 1Hz

-

 The investigations have been based on the AWGN channel
	MCL, Ped A 1Hz

≈[134dB – 141dB]
The MCL range shown above corresponds to:

 2 repetitions -  10 repetitions assuming coherent combining

	
	MCL,

AWGN

143dB
Evaluated by using 8 repetitions having independent decisions (1x8 scheme).
	MCL,

AWGN

137.76dB
	MCL,

AWGN

≈[143dB – 148dB]
The MCL range shown above corresponds to:

2 repetitions (3x1 scheme) - 15 repetitions (16x1 scheme) assuming non-coherent accumulation of preambles.
	MCL,

AWGN

≈[140dB – 148dB]
The MCL range shown above corresponds to:

 2 repetitions - 10 repetitions assuming coherent accumulation of preambles

	PRACH

Message
	Table 4: Section 6.1.2.2
	Message Repetition

Scheme using the same Redundancy Version
(See section 6.1.3.6)
	Message Repetition

Scheme using different Redundancy Versions
(See section 6.1.3.6)

	
	MCL, Ped A 1Hz

132.86
	MCL, Ped A 1Hz

≈[135dB – 147dB]
The MCL range shown above corresponds to:

2 repetitions - 16 repetitions, assuming a BLER target of 1%.

	MCL, Ped A 1Hz

-

No evaluation has been provided. 

	
	MCL,

AWGN

139.46
	MCL,

AWGN

-

The investigations have been based on the Ped A 1Hz channel
	MCL,

AWGN

-

No evaluation has been provided. 

	AICH
	Table 3: Section 6.1.2.1
	(Not considered as bottle neck)

-

	
	MCL, Ped A 1Hz

145


	

	
	MCL [dB],

AWGN

152
	

	EUL


	Table 3: Section 6.1.2.1
	Table 4: Section 6.1.2.2
	Repetition on the same HARQ process
	Repetition on consecutive TTIs 


	
	
	
	(See section 6.1.3.7.1)
	(See section 6.1.3.7.4)
	See section 6.1.3.7.2)
	See section 6.1.3.7.3)
	

	
	(DPCCH, E-DPCCH, E-DPDCH)
	E-DPDCH

(10ms TTI)
	E-DPCCH

(10ms TTI)
	Putting the E-DPCCH power on DPCCH and E-DPDCH instead 

(i.e., Basis of a TDM scheme, Control and Data not transmitted simultaneously)
	Time-multiplexed E-DPCCH/E-DPDCH operation
	Repetition EUL (Control and Data transmitted simultaneously)
	Different repetition number for E-DPDCH and E-DPCCH
	Repetition with TDM for E-DPDCH and E-DPCCH

	
	MCL, Ped A 1Hz

141
	MCL, Ped A 1Hz

135.36
	MCL, Ped A 1Hz

133.06
	MCL, Ped A 1Hz

≈143dB
A MCL gain of roughly 2 dB can be achieved (seven retransmissions were assumed).
	MCL, Ped A 1Hz

-

No evaluation has been provided yet.
	MCL, Ped A 1Hz

-

No evaluation has been provided yet.
	MCL, Ped A 1Hz

-

No evaluation has been provided yet.
	MCL, Ped A 1Hz

-

No evaluation has been provided yet.

	
	MCL,

AWGN

146
	MCL,

AWGN

139.16
	MCL,

AWGN

140.66
	MCL [dB],

AWGN

-

The investigations have been based on the Ped A 1Hz channel
	MCL,

AWGN

-

No evaluation has been provided yet
	MCL,

AWGN

-

No evaluation has been provided yet
	MCL,

AWGN

-

No evaluation has been provided yet
	MCL,

AWGN

-

No evaluation has been provided yet

	HS-SCCH
	Table 3: Section 6.1.2.1
	Table 4: Section 6.1.2.2
	(Not considered as bottle neck)

-

	
	MCL, Ped A 1Hz

144
	MCL, Ped A 1Hz

139.86
	

	
	MCL,

AWGN

150
	MCL,

AWGN

151.76
	

	HS-PDSCH
	Table 3: Section 6.1.2.1
	Table 4: Section 6.1.2.2
	(Not considered as bottle neck)

-

	
	MCL, Ped A 1Hz

160
	MCL, Ped A 1Hz

147.36
	

	
	MCL,

AWGN

158
	MCL,

AWGN

155.76
	

	DPDCH
	Table 4: Section 6.1.2.2
	(Not considered as bottle neck)

-

	
	MCL, Ped A 1Hz

130.19
	

	
	MCL,

AWGN

138.86
	


In addition to the potential coverage enhancements shown in Table X1, it is important to mention that the coverage can be extended beyond those numbers for some of the proposed solutions, especially for those ones related with performing repetitions; nonetheless the main price to be paid (which also applies to the highest values in the ranges shown in Table X1) has to do with a significant repercussion in latency, power utilization, cost in capacity, and produced interference. Therefore the proposed solutions shall consider a moderate set up and operation (e.g., a moderate number of repetitions). In general, the main goal of these coverage enhancements is to allow the physical channels identified as bottle necks to be closer in terms of coverage to the non-bottle neck channels (it is important to highlight that some physical channels may need up to 10dB improvements just to be balanced with respect to other physical channels), which should be considered as sufficient and significant coverage enhancements for this SI. 

The proposed solutions shall prioritize (i.e., within their functionalities) coverage enhancements that can be achievable with a reasonable level of complexity in several dimensions (standard impacts, cost, legacy compatibility, etc), allowing the bottle neck channels to get closer (but not strictly equal) to the non-bottle physical channels. The above is a key aspect of this Study Item, therefore any reasonable improvement (even minor to medium) made on the bottle neck physical channels should be considered as a significant improvement for the UMTS system, since unlike other radio access technologies, the study item defined for UMTS does not count neither with strict targets or a complete redefinition of the physical layer.
--------------------------------------------------------------- Text end ------------------------------------------------------------------
3 Proposal
Upon reviewing the content of this Text Proposal, it is proposed:
Proposal: Agree on the text proposal presented in this document and capture its content on the TR for the study on Small Data Transmission Enhancements for UMTS
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